Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.027; wR factor = 0.069; data-to-parameter ratio = 15.8. organic compounds o1532 Helliwell et al.
In the title compound, C 18 H 19 BrN 2 O, the seven-membered azepine ring adopts a twist-boat conformation: the bond angles about the azepine N atom are indicative of sp 2 hybridization. The dihedral angle between the plane of the carbon-carbon double bond of the enone unit and the mean plane of the indole ring is 27.8 (1) . In the crystal, an N-HÁ Á ÁO hydrogen bond links the molecules into chains along the b axis.
Related literature
For structure intrepretation tools, see: Allen (2002) ; Allen et al. (1993) ; Cremer & Pople (1975) . For the reaction chemistry of (Z)-3-(1-methylpyrrolidin-2-ylidene)-3H-indole, see: Bishop et al. (1981a Bishop et al. ( ,b, 1982a ; Harris & Joule (1978a,b 
Data collection
Bruker APEX CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.829, T max = 1.000 12098 measured reflections 3239 independent reflections 3021 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.027 wR(F 2 ) = 0.069 S = 1.25 3239 reflections 205 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.39 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). (19) 159 (2) Symmetry code: (i) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 .
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXTL and PLATON.
that for 4a-methyl-1,2,3,4-tetrahydro-4a(i)H-carbazole with a pK a of 3.6 (Harris and Joule, 1978a,b) . It reacts with pentane-2,4-dione to give ((E)-4-(1H-indol-3-yl)-2,5,6,7-tetrahydro-1-methyl-1H-azepin-2-ylidene)propan-2-one via an extensive rearrangement (Bishop et al., 1981a,b) . In addition, it reacts with diethyl malonate giving 7-(2-aminophenyl)-5-ethoxycarbonyl-2,3-dihydro-4-hydroxy-1-methylindole, involving another extensive and unprecedented rearrangement (Bishop et al., 1982a,b) . We detail here the crystal structure of the product ,(I), C 18 H 19 BrN 2 , formed by reacting (Z)-5-bromo-3-(1-methylpyrrolidin-2-ylidene)-3H-indole with pentane-2,4-dione following the procedure for the des-bromo-prototype (Bishop et al., 1981a,b) , (Fig. 1 ), leading to a 5-bromoindol-3-yl-substituted tetrahydroazepine, (I).
The seven-membered azepine ring adopts a twist-boat conformation as shown by the puckering parameters (Cremer & Pople, 1975; Allen et al., 1993) q 2 = 1.008 (2); q 3 = 0.176 (2); φ 2 = 298.0 (1); φ 3 = 34.4 (6) ° (Spek, 2009 ), Fig.2 . Bond distances and angles in (I) are in the normal range (Allen, 2002) . The planar 5-bromoindole bicycle is not coplanar with the enone in the seven-membered azepine ring. The dihedral angle between the enone double bond and the mean plane of the indole ring is 27.8 (1) °. The azepine nitrogen is sp 2 hybridized, with the sum of the angles around it being 359.4 °, indicating its conjugating interaction with the exocyclic enone, i.e. it is a vinylogous amide nitrogen. The exocyclic double bond has E geometry. A N1-H1···O1 hydrogen bond between the indole ring and the carbonyl group extending from the propan-2-one group links the molecules into chains along the b axis ( Fig. 3 ).
Experimental
(Z)-5-Bromo-3-(1-methylpyrrolidin-2-ylidene)-3H-indole (0.5 g, 1.8 mmol) was heated in refluxing pentane-2,4-dione (11 ml) for 4 h (Fig. 1 ). When excess diketone was removed by distillation under vacuum, a yellow solid was obtained which was partitioned between 2M HCl and ethyl acetate. The basic product was isolated from the aqueous acidic layer by basification with potassium carbonate and extraction with dichloromethane (0.48 g, 78%). The product was recrystallized in n-hexane/ethanol to give yellow crystalline material, mp 459-461 K.
Refinement
H atoms bonded to C were included in calculated positions using the riding method, with aromatic, methylene and methyl C-H distances of 0.98, 0.99 and 0.95 Å, respectively and U~eq ~values 1.2 and 1.5 times those of the parent atoms; the torsion angles of the methyl H atoms were optimized to give the best fit to the electron density. The H atom bonded to N1 was found by difference Fourier methods and refined isotropically with N-H = 0.78 (2) Å. Fig. 1 . The reaction scheme for 5-bromo-3-(1-methylpyrrolidin-2-ylidene)-3H -indole with pentane-2,4-dione to form (I), C 18 H 19 BrN 2 . Fig. 2 . The structure of (I) with displacement ellipsoids for the non-hydrogen atoms drawn at the 50% probability level. Refinement. Refinement on F 2 against ALL reflections. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0012 (7) 0.0013 (7) C5 0.0249 (10) 0.0130 (9) 0.0158 (9) 0.0016 (7) −0.0007 (8) −0.0005 (7) C6 0.0218 (9) 0.0151 (9) 0.0126 (8) −0.0036 (7) −0.0010 (7) 0.0013 (7) (7) 0.0000 (6) 0.0000 (7) C10 0.0127 (8) 0.0140 (8) 0.0186 (9) −0.0002 (6) −0.0002 (7) 0.0012 (7) C11 0.0180 (9) 0.0200 (9) 0.0160 (9) −0.0019 (7) −0.0037 (7) −0.0040 (7) C12 0.0170 (9) 0.0217 (10) 0.0124 (8) 0.0018 (7) −0.0017 (7) −0.0007 (7) C13 0.0109 (8) 0.0174 (8) 0.0129 (8) 0.0011 (7) −0.0002 (6) 0.0011 (7) C14 0.0133 (8) 0.0160 (9) 0.0144 (8) −0.0002 (7) −0.0009 (6) 0.0006 (7) C15 0.0159 (9) 0.0191 (8) 0.0092 (8) −0.0011 (7) −0.0023 (7) 0.0006 (7) C16 0.0123 (8) 0.0161 (9) 0.0145 (8) −0.0028 (7) −0.0015 (6) −0.0001 (7) C17 0.0184 (9) 0.0200 (9) 0.0158 (9) 0.0028 (7) −0.0012 (7) 0.0018 (7) C18 0.0230 (9) 0.0185 (9) 0.0134 (8) −0.0002 (7) −0.0013 (7) −0.0038 (7) Geometric parameters (Å, °) 
